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Preliminary Estimation of Growth 
in Cheimerius nufar (Sparidae) 
from Southern Mozambique 
by 
IV AN G. TIMOCHIN 
On the basis of length-frequency data collected in 1987, by the hook-and-line fishery research 
program, preliminary estimates of the parameters of a seasonally oscillating version of the von 
Bertalanffy equation for Cheimerius nufar (Ehrenberg, 1830) were obtained, i.e., TLoo = 70 em and 
K = 0.17 year·1• A discussion of these results is provided. 
RESUMO 
Com base nos dados de distribui~aode frequencias de comprimentos, colhidos em 1987 no programa 
de pesca a linha, foram obtidas esrimativas preliminares dos parametros de crescimento da equa~ao 
de von Bertalanffy de crescimento, de Cheimerius nufar (Ehrenberg, 1830), ou seja, TLoo = 70 em 
e K = 0,17 ano·1• Apresenta-se uma discussao sobre os resultados obtidos. 
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INTRODUCTION 
The main fishing grounds for national and foreign industrial trawlers off Mozambique are Sofala and 
Boa Paz Banks, where several resources of crustaceans and fish are exploited. These fisheries are 
reasonably well documented (see, e.g., contributions in vol. 9 ofRevista de Investiga~ao Pesqueim. 
1984). 
Representatives of the families Sparidae, Lethrinidae, Serranidae, etc., which inhabit the untrawlable 
areas of Sofala Bank and Boa Paz are, on the other hand, exploited by artisanal and semi-industrial 
vessels. In our opinion, these fish resources are presently underutilized. Little is known about the 
species composition of the catches on those grounds, on areas of major concentrations, and on the 
biology of the main species. 
There are reports showing that this type of fishery is quite developed on the coast of South Africa; 
in some cases the level of effort applied to these resources reaches (or surpasses) that corresponding 
to maximum sustainable yield (Garratt, 1984, 1985, 1986; Garratt & Vander Elst, 1987; Denton & 
Vander Elst, 1986). 
The Instituto de Investiga~ao Pesqueira (llP) launched, in 1987, a research program on the hook -and-
line fishery on the southern Mozambican waters. The area considered is located between latitudes 
24°10'S and 26°20'S (Fig. 1), and includes inshore waters 15 to 80 m deep. 
Data were collected from two boats belonging to the state company SULPESCA: "CHAI-r' (LOA 
=14m) and "INHASSORO" (LOA= 16m). They operate using hand-lines consisting of lines of 
0.35 to 0.45 mm in diameter with 3-4 hooks each. 
A preliminary report was recently prepared which describes this fishery and its yield in recent years 
(Timochin, 1988). In 1987, total catch amounted to over 58 tonnes, which does not reflect the real 
potential of the the stock, because the boats' operation, for several reasons, was not continuous over 
the whole year. 
Besides the SULPESCA boats, line fishing is also practised by private owned boats and by artisanal 
fishers, but llP does not have reliable information on these yet. 
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Fig. 1. Map of southern Mozambique, showing positions of the lighthouses that provide the 
name of the differentfishing grounds of the hand-line fishery. 
In the present study an attempt was made to estimate the growth parameters of santer seabream 
Cheimerius nufar (Fam: Sparidae), one of the important species of the above mentioned fishery, 
based on data collected in 1987. 
MATERIALS AND METHODS 
From March to December 1987, the landings of the fishing vessels "CHAI-I" and "INHASSORO" 
were inspected in order to determine the species composition of the catch and to perform 
measurements and biological analyses of the most abundant target species. For all the fish analyzed, 
three measurements were taken: standard length, fork length ("Smith's length" in Russian) and total 
length, to the em below. 
Individual total length measurements of C. nufar were grouped in 2-cm classes (Table 1). Further 
processing and analyses were performed using the CompleatELEF AN software package (Pauly, this 
vol.). For determination of the growth parameters of C. nufar, the data were regrouped into 10 
samples, representing one month each (see Table 2). 
Table 1. Original sample of Cheimerius nufar from southern Mozambique. 
Date Boat Total length (2-cm class mark) 
21 23 25 27 29 31 33 35 37 39 41 43 44 45 49 51 53 55 57 59 61 sum 
13(3187 CHAI-I 2 6 4 12 10 7 17 6 9 7 8 2 4 1 95 
6/4187 CHAI-I 2 2 4 10 11 16 9 13 8 8 2 3 2 1 91 
13/4/87 CHAI-I 4 1 6 10 13 15 10 7 10 8 4 2 1 91 
23/4/87 INHASSORO 1 1 1 1 2 4 3 6 4 2 1 1 1 2 29 
23/4/87 CHAI-I 1 5 2 4 5 8 9 6 3 1 3 0 47 
30/4187 INHASSORO 1 1 1 2 2 4 2 7 3 4 5 4 4 2 1 2 45 
30/4/87 CHAI-I 1 6 7 1 8 9 7 8 10 10 4 3 74 
11/5187 INHASSORO 1 2 3 1 7 5 9 7 3 10 5 4 3 60 
16/5187 CHAI-I 1 6 6 7 11 19 17 16 7 4 5 1 100 
19/5187 INHASSORO 2 3 4 5 8 7 11 3 3 1 47 
26/5187 CHAI-I 2 1 1 4 8 10 9 8 10 9 3 1 66 
2/6/87 CHAI-I 3 3 2 3 9 9 2 2 8 12 2 3 1 59 
17/6187 INHASSORO 2 1 2 3 7 8 5 2 5 6 5 2 1 1 1 51 
18/6187 CHAI-I 1 2 3 5 11 13 10 8 11 10 5 1 1 81 
15fll87 INHASSORO 2 8 17 18 14 11 8 11 3 2 94 
30fll87 CHAI-I 5 7 3 5 10 8 13 11 6 1 6 1 1 77 
318187 CHAI-I 1 1 6 14 11 17 6 12 10 7 9 4 4 1 1 104 
518187 INHASSORO 8 9 9 5 10 13 11 14 13 3 4 1 1 3 104 
618/87 CHAI-I 2 3 7 1 4 8 5 4 2 4 1 1 1 43 
25/8187 INHASSORO 1 1 1 1 1 5 
919187 CHAI-I 1 2 4 4 4 8 10 3 7 10 6 1 60 
10/10/87 CHAI-I 1 3 2 7 11 10 2 5 9 2 1 53 
20/10/87 CHAI-I 1 4 12 10 12 3 10 9 7 3 4 1 4 80 
27/10187 INHASSORO 4 1 3 1 1 10 
4/11187 INHASSORO 2 1 2 3 2 4 2 2 2 1 1 22 
11/11/87 CHAI-I 1 8 11 5 9 14 7 14 4 9 4 9 2 97 
13/11/87 INHASSORO 3 1 3 2 1 2 4 3 8 3 2 32 
20/11/87 INHASSORO 5 11 3 5 5 6 6 3 6 1 1 52 
5/12187 INHASSORO 1 2 2 1 2 17 2 5 2 1 26 
5/12/87 CHAI-I 2 1 4 6 10 6 14 5 9 7 2 1 67 
14/12/87 CHAI-I 1 2 11 6 8 6 8 5 5 5 1 5 2 65 
21/12/87 CHAI-I 1 6 10 15 12 11 13 5 7 8 6 1 2 2 2 1 102 
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Table 2. "Artificial year" constructed with the pooled samples of C. nufar from southern Mozambique, 1987 (TL, em). 
ML/DATE March 3 April23 May 18 June 14 July 23 Aug. 10 Sept. 9 Oct. 22 Nov. 12 Dec. 9 
em 
21 0.34 7.72 
23 0.00 0.06 0.10 13.24 0.66 
25 22.06 1.51 0.45 0.11 12.86 0.06 7.07 0.21 0.00 19.12 
27 66.17 13.58 2.04 2.26 121.32 14.51 14.14 3.86 97.99 44.20 
29 44.11 10.36 0.75 37.69 207.14 26.90 28.28 327.91 150.54 38.76 
31 132.34 21.86 7.05 21.68 157.67 28.08 28.28 22.65 63.16 51.86 
33 110.28 47.11 14.74 53.41 159.90 20.42 28.28 119.65 107.38 29.11 
35 77.20 81.78 28.95 91.26 210.49 26.55 56.56 20.87 166.70 105.39 
37 187.48 74.91 49.93 151.15 163.25 51.66 70.70 245.10 87.55 24.51 
39 66.17 66.36 84.47 148.74 252.42 35.05 21.21 15.45 171.95 57.22 
41 99.25 32.78 56.59 104.53 173.03 41.20 49.49 99.41 58.32 31.52 
43 77.20 37.40 66.77 60.98 96.72 36.01 70.70 1.98 133.74 11.60 
45 88.22 18.31 26.57 117.99 13.98 3.16 42.42 79.37 46.89 3.69 
47 22.06 8.58 5.51 105.16 83.86 5.89 7.07 0.10 105.87 1.14 
49 44.11 6.50 4.53 88.59 13.98 4.07 2.09 23.80 0.38 
51 0.00 1.12 0.00 35.09 13.98 4.18 0.58 0.38 
53 0.00 0.23 0.00 0.00 0.00 0.00 0.00 
55 0.00 0.10 0.00 17.38 1.86 0.58 0.00 
57 11.03 1.02 0.14 0.00 0.06 0.00 
59 17.36 0.17 0.00 
61 17.38 0.09 
A preliminary estimation ofLooand Z/K was done using the modified Wetherall method (W etherall, 
1986; Pauly, 1986). The results, shown in Fig. 2, suggest strong selection against both the smaller 
and the larger fish. To overcome this problem, further information on C. nufar was sought in the 
available literature, and this information was used to constrain the range within which the search for 
best growth parameters values was performed. 
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Fig. 2. Modified Wetherall plot of the whole set ofC. nufar length-frequency data, showing the regression 
line starting at the cut off length of 36 em. (Loo= 69.4 em, ZIK = 4.6). 
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RESULTS AND DISCUSSION 
Asymptotic length was found, using the Wetherall plot (Fig. 2), m to be about 70 em. In our samples, 
the biggest fish measured 62 em, but it is now clear that selection against the larger fish, which can 
be expected from hook-and-line fishing, could have prevented bigger fish from being caught. 
Fig. 3 presents the key result of this reanalysis, which is based on a fixed value of TLoo and which 
assumes no seasonal growth oscillations (i.e., C=O). 
However, Fig. 3 shows a small yet distinct optimum at K = 0.17 year1, which may represent the value 
sought here. Indeed, comparisons of the growth performance index computed from Leo = 70 leads 
to $' = 2.92, close to the values of$' estimated for C. nufar in the Gulf of Aden (Table 3). 
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Fig. 3. Facsimile ofSLRCA method 
as implemented in the FiSAT software 
package. Note that for Loo = 70 em, 
a small peak occurs at K = 0.17 
year-1, which corresponds with an 
acceptable value of cjl' (see text). 
Table 3. Comparison of growth parameter estimates in Cheimerius nufar (Sparidae). 
Locality TLoo (em) K (year-1) cjl'a Source 
Gulf of Aden 100 0.067 2.83 Pauly (1978), based on 
Druzhinin (1975) 
Gulf of Aden 65b) 0.18 2.88 Edwards et al. (1985) 
Mozambique 70 0.17 2.92 This study 
~'log10K + 2log1oLoo (Pauly & Munro, 1984). 
bconverted from FL using FL: TL =- 1:1.12. 
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Going further than this, given the lack of representativeness of the data used here would not be useful. 
Rather, an attempt will made in the future to obtain otoliths of large specimens of C. nufar, and to 
send them for interpretation to a specialist abroad. This, in conjunction with more intensive sampling 
of the catches, may allow a future assessment of the fishery. 
Vander Elst (1981) and Smith & Smith (1986) state that C. nufar attains a maximum length of75 
em; Bauchot & Smith (1984), on the other hand, give for the Western Indian Ocean a value of 60 
em. Garratt (1985) reported a maximum size of C. nufar to be of 67 em in his samples. 
Running the ELEF AN I program to find the best combinations of growth parameters led us to the 
conclusion that Loo may be higher than 70 em. With the available data, however, the best fit was 
obtained for values close to 70 em. For subsequent search of the other parameters, this value was thus 
kept constant. 
The growth curve (not shown) derived from the "best" combination of growth parameters had in 
addition toLoo=70theparametervalues: K=0.35 year-1; C=0.3; and WP =0.9. Thelattertwovalues 
would suggest mild seasonal oscillations, and minimum growth rates in November. 
However, comparison of these results with the two sets of growth parameter estimates published so 
far (Pauly, 1978; Edwards et al., 1985) suggest that the value ofK estimated by ELEFAN I is too 
high. This is (indirectly) confirmed by Garratt (1986) who gives a value of K = 2.2 year-1 as "an 
average value for several sparids". No indications are given as to the source of this information, which 
is probably a typographical error, with 0.22 year-1 the correct value- much lower than 0.35 year-1. 
To follow up on this, the data in Table 1, grouped for the ELEFAN I analysis were reanalyzed using 
the SRLCA method of Shepherd (1987), as implemented in the FiS A.. T Software (Pauly & Sparre, 
1991); it was hoped that this approach, found by Isaac (1991) to be more accurate than ELEFAN I 
when applied to long -lived fishes would help resolve the problem, associated with the abovementioned 
high estimate of K. 
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